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Introduction 
The Arizona Strip District of the Bureau of Land 
Management (BLM) has five federally listed plants and one 
candidate species. All six have established plots/transects 
that are monitored every year. Three of the plants discussed 
in this paper have had articles written on them in Desert 
Plants in the recent past. They are Pediocactus peeblesianus 
var. .fickeiseniae, Volume 12(1) June 1996, Jones Cyclad, 
Volume 13(1) June 1997 and Brady Pincushion Cactus, 
Volume 21(2) December 2005. As the Brady Pincushion 
Cactus was given a thorough treatment in 2005, most of its 
data won't be repeated in this article. 

The listed-as-threatened Siler Pincushion Cactus 
Pediocactus sileri (Engelm.) L. Benson, has been managed 
under an implemented Habitat Management Plan (HMP) 
since 1987 (BLM 1987). The Siler Pincushion grows in the 
broad Moenkopi soil formation that ranges from St. George, 
Utah to the Kaibab Plateau in northern Arizona. It grows 
specifically on the Middle Red and Shnabkaib members 
of that formation. There are about 7000 acres of occupied 
habitat (BLM, 2006). HMP actions completed by 1990 
were monitoring, placing off-road vehicle closure signs 
around Warner Ridge in the Utah portion of the habitat, 
constructing a 200 acre exclosure fence in the Fort Pearce 
part of Arizona, and placing four raptor poles in the Atkin 
Well/Lost Spring Mountain area. Later in the 1990s, the 
Fort Pearce Area of Environmental Concern (ACEC) was 
created and then signed with off road vehicle management 
signs. A volunteer patrol program, to inform dirt bikers and 
four wheelers proper use of the Warner Ridge (UT) and Fort 
Pierce (AZ) area, was started in 1998, and lasted until2008. 
Under the Washington County (UT) Habitat Conservation 
Plan, in the mid 2000's ten miles offence were built around 
the Warner Ridge Siler Pincushion cactus and Dwarf Bear
claw poppy habitat. The Utah Nature Conservancy fenced 
their properties on the White Dome in Utah in 2007-8. This 
was done to protect Siler Pincushion Cactus and Dwarf 
Bear-claw Poppy from off highway vehicles. The HMP 
for Siler pincushion cactus, which is classed by height 
for monitoring, set healthy long-term desired size-class 

Pediocactus sileri 

objectives at 20 percent each for the height classes of 0-4.9 
em, 5-8.9 em, 8-12.9 em, 12-16.9 em, and 17+ em. 

The listed-as-endangered Brady Pincushion cactus, 
Pediocactus bradyi L. Benson, has been managed under 
an HMP since 1986 and under the Marble Canyon Area of 
Critical Environmental Concern (ACEC) Management Plan 
since 1994. It grows along the Marble Canyon rim and its 
tributary canyon rims of the Colorado River. This plan has 
been aggressively implemented with emphasis on off-road 
activity and livestock watering facilities. Due to accessible 
terrain along the Marble Canyon rim, signs, rock barriers, 
and fences have been put in place to prevent driving in 
certain areas and explain why it is forbidden. Interagency 
law enforcement has helped achieve compliance with off 
road vehicle activity restrictions. Livestock water has been 
relocated to prevent heavy livestock activity on the canyon 
rims. Brady Pincushion cactus is classed by width for 
monitoring, rather than height. The objective for a healthy 
width size for all four plots of the cactus is an average of 
70 percent in the 0-15 mm size class and 30 percent in the 
15-30+ mm size class, after favorable moisture periods. 
One plot, Badger Creek, since establishment, has not had 
livestock influences on it. The other three are subject to 
livestock use (BLM 1994). Currently, the Grand Canyon 
Trust runs cattle on the allotments with Brady Pincushion 
Cactus. They run about one-half the usual number of cattle 
that were run on the allotments in the past. 

Pediocactus bradyi 
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The candidate species is the Pediocactus peeblesianus var. 
.fickeiseniae (hereafter referred to as Fick). A candidate 
species for federal protections is: "taxa for which the 
US.Fish and Wildlife Service has sufficient information on 
vulnerability and threats to support a proposal to list them 
as threatened or endangered'(Hughes, 1996). It is managed 
under the policy ofthe BLM to prevent any candidate species 
from becoming listed. Other than an informal monitoring 
program, there is no plan to manage this species. 

Pediocactus peeblesianus var. .fickeiseniae 

The listed-as-threatened Welsh's Milkweed, Asclepias 
welshii N & P Holmgren, is managed under a recovery plan 
implemented in 1992 (U.S. Fish and Wildlife Service 1992). 
This tall large-leafed plant occurs in a widespread manner 
throughout the Paria Canyon-Vermilion Cliffs Wilderness on 
the Arizona Strip. The wilderness designation contributes to 
the physical protection of the plant by not allowing off-road 
vehicle access and other non-wilderness values. It grows in 
sand dunes. 

Asclepias welshii 

The listed-as-threatened Jones Cyclad (Cycladenia humilis 
Benth. var. jonesii Welsh & Atwood) in Arizona is currently 
under a recently authored Recovery Outline (USFWS, 
2008). The Jones cyclad grows in the Chinle Formation 
(BLM 2008) and has fleshy, big leaves and a violet flower. 
The flowers develop into follicles, a long slender seed pod. 
(See Two Rare Plants of the Arizona Strip in the June 1997 
Desert Plants, Volume 13(1) for further information) This 
plant occurs on steep slopes and it appears little threatened 
by livestock and off-road vehicles. The area is remote and 
blocked by private land and it draws little attention from 
the public. Since completion of the Arizona Strip Resource 
Management Plan (RMP), the habitat of this plant is under 
an ACEC (BLM 2008). 

Cycladenia humilis 

The recently listed-as-endangered, Holmgren Milkvetch, 
Astragalus holmgreniorium, occurs on a small area on state 
and public land on the Arizona Strip. This plant's leaves 
lay fiat or prostrate on the ground, except the flower stems 
which are upright, but lay flat after the heavy triangular seed 
pods develop. It has a recently completed recovery plan to 
guide its recovery (USFWS, 2006). Holmgren Milkvetch is 
also managed under a small ACEC designated in the 2008 
Arizona Strip BLM RMP. 

Methods of Study 
The Fick, Brady and Siler Pincushion cacti are monitored in 
square or rectangular plots. The plot sizes for the Fick are 
10 m by 10 m. The Siler Pincushion has plots ranging from 
just under an ~ acre to about 3 acres. Plot locations were 
selected using the following criteria: the plants to be studied 
are present in reasonable quantities, access is easy, and the 
location is in an area that shows the effects of land uses and 
man-induced mortality causes. 
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Astragalus holmgreniorium 

All Fick, Brady and Siler Pincushions are mapped and 
tagged in each plot. The Siler Pincushion cactus height is 
measured from the base of the plant to the tip of the spines 
at the top of the cactus. For Fick and the Brady Pincushion, 
the width is measured, rather than height. The three cacti 
are also evaluated for fruit production and mortalities and 
causes thereof(BLM 1987, 1994). 

Welsh's Milkweed is monitored by charting (GPS) the plants 
on a map of the sand dune plot. The stems of milkweed are 
counted at each location, and then marked on the map. The 
number of plant stems, the number of stems with seed pods, 
and the number of seedlings are noted. Plants are widely 
scattered and are easy to count (BLM 2008). 

Jones Cyclad is monitored in two 10 m x 10 m plots. All 
ramets are counted. In the past those with follicles were 
counted separately but this was discontinued. Ramets are 
stems that emerge from the plant's rhizome (a type of 
underground stem). Follicles are a long, narrow, dry seed 
pod that opens along a single side. These plots occur on 
very steep slopes with fragile soils. Observers are prevented 
from marking each ramet, as working in the plot would 
destroy the plants. Counts are done during each visit until 
two consecutive counts of the same population in the plot 
come within a small difference of each other (BLM 2008). 

The Holmgren Milkvetch is monitored by counting it in 
transects. It is noted whether it has flowered and fruited. 
The plant has had plots and transects placed on it in the 
late 1980s and 1990s. But, the populations seems to die 
out at these locations after a few years and then the plot 
or transects have to be moved to where the plants occur in 
the Virgin Limestone member of the Moenkopi Formation. 
Currently, populations are mapped and adult plants counted 
in the mapped area. 

Results 
The size structure information given in Tables 1-2 
demonstrates that Siler Pincushion cactus shifted in the 
1990s to a large proportion of small cactus (young) from 
a predominantly larger size class in the 1980s. All plots, 
except Warner Ridge, for Siler Pincushion then met the 
HMP objective for the 0-4.9 em height class, which is to be 
at least 20 percent of the plot population in the 1990s. This 
was thought a good indicator because enough small and 
young plants were emerging into the population to sustain 
the same. All Siler Pincushion plots, except Warner Ridge, 
in the 1990s, surpassed the 20 percent mark of tagged 
cactus for the 0-4.9 em height class. Then after 1998, the 
total number of Siler Pincushion begins to drop in all plots, 
especially on the east portion of its range in the Johnson 
Spring area, where the 0-4.9 em cactus totally dominated. 
For some reason, the larger cactus group never developed at 
Johnson Spring. The Scm to 17 em cactus are the big seed 
producers. So, the Johnson Spring cactus failed to meet 
the objective for the larger sized cactus. A big die off from 
1998 to 2008 of the 0-4.9 em cactus occurred, leaving a 
few small cactus. Larger cactus, it appears are the key to 
sustainability, not just young small cactus. The other plots 
had good development of the larger cactus. Their numbers 
are down, but not close to extinction in any area, as is the 
case with Johnson Spring plot. Cause of mortality data (See 
Figure I) reveals that the overwhelming majority of deaths 
of this cactus are from natural causes, mostly just dying 
in place due to drought, old age, rabbits and insects. This 
continues a pattern reported by the BLM (1991 & 2006). 

Siler Pincushion eaten from the top down by a rabbit 

The Fick cactus has shown the shift in size classes from 
larger cactus in the 1980s to smaller ones in the 1990s, when 
the Dutchman plot had a large amount of germination. But, 
as Tables 3 and 4 show, the size classes changed in all plots 
at different times. The Dutchman plot has now collapsed 
back to 23 cactus, where it had over 200 in the 1990s. 
The plots on Clayhole, Sunshine Ridge and North Canyon 
which were way down in numbers in the 1990s are now 
quite high in number of cactus. Well timed precipitation in 
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the right quantities results in increasing numbers of cactus. 
This cactus is rare but it occurs in small numbers in few 
locations over an extensive range. 

The Jones Cyclad (Table 5) has been monitored since 
1993. Little change occurs with this population except 
for the number of ramets. The higher number of ramets 
probably results from well timed precipitation. A lower 
number occurs in drought years. Plot #1 is on a south-facing 
aspect and has had consistently lower numbers than in the 
1990s. Plot #2 is on a north-facing slope and has numbers 
consistent with the wet 1990's number oframets during the 
two wet years in the 2000s. The plant generally develops 
only a few follicles in any one year and observations by 
Sipes and Tepedino (1995) and Spence (1994) have shown 
that little to no sexual reproduction occurs in this plant. The 
plant population occupies in the same and similar amount 
of acreage year to year. 

The Welsh's Milkweed plot (Table 6) in the Coyote Buttes 
area of the Paria Canyon-Vermilion Cliffs Wilderness is 
on a large dune. The milkweed, like all plants, has higher 
and lower numbers in accordance with precipitation. This 
plant reproduces sexually. By monitoring later in the fall, 
seedlings can be observed. Welsh's milkweed has shown a 
severe drop in population from 5 66 stems in the 1990s to 14 
stems in 2008. Another population in the Thousand Pockets 
area showed a similar large reduction from 166 in 1992 to 
23 plants in 2007. Both of these plot areas have little to no 
direct human impacts. Thousand Pockets is very remote and 
seldom visited by livestock or man. 

The Holmgren Milkvetch has a small presence in Arizona 
on Arizona State Land and the BLM lands just south of St. 
George, UT. This plant was monitored from 1989 to 1999 in 
a plot (Table 7). The plant dropped from 283 plants in 1992 
down to 43, in 1995. Then there were no plants in 1996-7. 
There were 50 seedlings in 1998. After that, there have been 
no more plants in the plot. Holmgren Milkvetch has been 
found in different locations in the habitat in small numbers 
and then they too disappear. There is no active permanent 
plot as of now in Arizona. When the plant is found it is 
mapped and counted. In the spring of 2009, a total of about 
90 adult plants were located and mapped on public land. 
Several plants were observed on state land, also. 

Discussion 
Do some of the above results that indicate success of the 
planned actions prescribed in the management plans? Have 
actions such as putting up the raptor poles in the Siler 
pincushion habitat, where rabbits and others harvest the 
cactus, had any visible or documentable effect yet? Has 
fencing been successful in keeping off-road activity out of 
habitat? 

Raptor Poles 
Four raptor poles were placed in the Atkin Well allotment 
as part of the Siler pincushion cactus HMP to allow rap tors 
more opportunity to prey on rabbits, which were consuming 
the Siler pincushion cactus. The poles were placed near a 
dense population of cacti at Atkin Well, where the high 
rabbit depredation took place. The data from the Atkin Well 
Exclosure shows cactus mortality from rabbit depredation 
before pole placement was 16, 22, and 15 in 1985, 86, and 
87 respectively. After the 1989 pole placement it dropped 
to 1 and 0 on all years except 1997 when it jumped to 16 
but dropped the next year to 0 till 2003 and then 2 were 
found eaten (BLM, 2006). The drop in cactus depredation 
by rabbits could have been facilitated by the pole placement 
and the subsequent raptor use of the poles. Rabbit bones have 
been found at the base of the poles, along with other animal 
and bird bones. There could be other factors affecting that 
depredation activity, such as population cycles of rabbits. 

Livestock Trampling 
One livestock exclusion area and corresponding livestock 
use areas have been established for Siler Pincushion cactus. 
The Siler Pincushion Atkin Well plots, where one plot is 
in an exclosure and one is outside the exclosure under 
livestock influence, have been followed since 1985. To 
the early 2000 's, there was more young cactus outside the 
exclosure subject to trampling than in the exclosure (see 
Table 1-2). However, in 2008 there was a large reduction 
of cactus in the plot outside the exclosure. Drought seems 
the cause as elsewhere on the habitat. Young cactus and 
some of the older larger ones were found dead in place, not 
stepped on or trampled. Overall, from 1986 to 2005,4 cacti 
at two of the plots (Yellowstone and Atkin Well) have been 
killed by trampling (BLM 2006). 

Welsh's milkweed occurs in an area not used by livestock on 
the Paria Plateau; however, milkweed is not palatable forage 
and is not used by cattle. The annually monitored population 
occurs near the Wave, a popular hiking destination; however, 
the trail to the Wave does not go through the sand dune. 

The Pick Cactus occurs under livestock grazing at all four 
monitoring locations. The cactus has had a small number of 
mortalities at each of the plots. The studies show 11 cacti 
have died as a result of trampling between 1986-2008 
(BLM, 2008). 

Jones cyclad grows on the side slopes of two canyons just 
west of the Kaibab Paiute Indian Reservation. The area 
is inaccessible to livestock in most places. In the years of 
monitoring, no cattle have been observed in the habitat. 

The Holmgren Milkvetch is subject to livestock use in its 
current federal habitat in Arizona. The livestock use occurs 
in the winter in Arizona and the livestock are gone by the 
time the plant emerges in early spring. 
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Fences 
Fences have been built in the Siler Pincushion cactus/Dwarf 
Bear Poppy habitat in Utah and an estimated 10 miles 
was put in place in the mid 2000's. This has proven very 
effective in keeping off-road activity out of the habitat. The 
Warner Ridge plot occurs in the now protected area which 
was suffering heavy off road activity. So, the protective 
effects can be measured on the cactus in the near future. The 
200 acre exclosure fence built in the Fort Pearce area of the 
Arizona Strip in 1990 was done in anticipation of dirt bike 
use increasing in that area, as more areas grew off limits 
to dirt bikes in Utah. That has happened and considerable 
activity occurs along the north end of the fence where 
trespassing dirt bikes bump up against the fence, which has 
so far kept the dirt bikers out of the dense population. 

Conclusion 
The objectives and planned actions of the management plans 
for the listed cactus were generally to assure that enough 
reproduction was occurring to sustain a healthy population 
level. The Siler Pincushion cactus populations shifted to 
the smaller, younger cactus in four of the six plot areas in 
the 1990s, however, with the drier 2000's the population 
shifted back to the larger cactus. Young small cactus are 
more vulnerable to death caused by drought. This is what 
occurred in the two Johnson Spring monitoring plots. They 
have been and are still being dominated by the small young 
cactus even though large numbers died over recent years, 
and the population collapsed. This cactus had met the size 
class objectives in all plots for the 0-4.9 mm class of the 
1987 HMP, with the exception of the Warner Ridge Plot. 
The Warner Ridge Plot was and is dominated by large cactus 
and they have been sustained in the drought. It was learned 
that the large cactus (5 em and larger) are needed in good 
quantities for populations to survive drought. The young 
small cactus are needed, but the long lived large cactus are 
what pull a population through drought bottlenecks. 

The Fick cactus has varied through the years with whatever 
precipitation regime is in effect. Like the other Pediocactus, 
the population was low for small young cactus in the 1980s 
and then in the 1990s there was an increase in small young 
cactus, especially at the Dutchman Plot (See Tables 3&4) 
which had an episodic germination year in the mid 1990s, 
much like that reported in the Desert Plants of December 
2005 for the Brady Pincushion at Badger Creek in the mid-
1990s. Then, in the 2000s, the Dutchman Plot collapsed 
back to its 1980's level. The North Canyon Fick plot, 
however, like its neighboring Brady Pincushion plots on 
North Canyon (See Desert Plants December 2005) has had 
some of its highest numbers since monitoring has begun. 
It appears some well-timed rains benefitted the Brady and 
Fick in the North Canyon Rims in the 2000's. 

Welsh's milkweed had high numbers at the Wave study plot 
in the Paria Vermilion Cliffs Wilderness Area in 1990 with 
566 plants counted, then it dropped to 68 plants in 1996 
and then to 14 in 2008. This small population appears to 
be headed for extinction. Brent Palmer predicted the same 
in 1992 'that Welsh s Milkweed is an invader species that 
moves into disturbed areas on the dunes and gives way to 
other species as they increase. This same condition also 
exists on the Paria site, where the only plants present were 
growing on open dunes with little other vegetation. We 
believe that the populations in these two plots and the Paria 
site will continue to decline if present conditions persist 
(Palmer, 1992)'. This seems to explain the loss of plants, 
for now, in Thousand Pockets and the Wave study plot in 
the Paria Plateau. 

Jones Cyclad appears not to reproduce sexually, and 
monitoring the number of ramets (stems) emerging seems 
the only indicator of trend. Judging from the numbers 
shown in Table 5, the number of ramets remains at strong 
levels during wet years, with fewer showing in dry years. 
Plot # 1 shows an overall reduction in the drier years as 
compared to the Plot #2 which is on a north slope. 

Injured Brady Pincushion Cactus that are malformed 
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Holmgren Milkvetch is a plant of much concern throughout 
its habitat as the development of St George, UT continues 
near and in the habitat. If not the development, it's the 
activities surrounding developments such as off-road 
activity, target shooting, too much blue mustard and other 
such problems that pose threats to this plant, which our 
studies demonstrate, is a plant that is struggling. 
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Table 1. 2008 Pediocactus sileri- Siler Pincushion Demographic Plots 

Plot 1- 5-8.9 9-12.9 13-16.9 17+ Total 
4.9cm 

Atkin Well Exclosure 10 21 3 4 1 39 

Atkin Well Outside 5 5 7 1 3 21 

Yellowstone 18 34 26 4 0 82 
Johnson East 1 1 1 0 0 3 
Johnson West 3 1 0 0 0 4 
Warner Ridge 5 24 29 27 18 103 

Table 2. 1985-1989 to 1997/1998, respectively, Pediocactus sileri Demographic Plots 

Plot 1-4.9cm 5-8.9 9-12.9 13-16-9 17+ Total 

Atkin Well Exclosure 6-19 17-0 23-11 20-0 12-0 78-30 

Atkin Well Outside 16-42 31-8 31-18 15-3 4-2 96-73 

Yellowstone 11-79 42-44 36-8 9-0 12-0 96-131 
Johnson East 10-27 S-4 1-0 0 0 16-31 
Johnson West 29-18 10-8 0-1 0-1 0 39-28 
Warner Ridge 8-18 28-39 35-59 34-16 25-3 130-135 

Table 3. 2008. Pediocactus peeblesianus var. fickeiseniae- Fick Cactus 

Location Width Class 
1-15mm 16-30mm Total 

Dutchman 2 21 23 
Clayhole 8 32 40 
Sunshine 8 17 25 
North Canyon 1 32 33 

Table 4. 1986-1997/1998 respectively. Pediocactus peeblesianus var. fickeiseniae- Fick Cactus 

Location Width Class 
1-15mm 16-30mm 31+mm Total 

Dutchman 9-55 10-66 2-1 21-122 
Clayhole 1-2 16-12 5-2 22-16 
Sunshine 0-1 6-4 2-1 8-6 
North Canyon 5-17 S-9 4-0 14-26 
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Table 5. Cycladenia humifis var. jonesii Table 6. Asclepias welshii 

Plot Year Plants with Total Year Number of Number of Seed 
Follicles Plants Stems pods 

1 1993 14 194 
2 1993 53 206 1989 240 Not observed 
2 1994 0 220 
1 1995 67 168 
2 1995 146 245 1990 566 Not observed 

1 1996 3 204 
2 1996 0 268 1993 152 Not observed 

1 1997 4 230 
2 1997 16 325 1995 143 32 
1 1998 11 139 
2 1998 11 304 1996 68 96 
1 1999 44 150 
2 1999 93 220 

Stems w/pods Seedlings 
1 2000 Not tallied 105 
2 2000 69 
1 2001 121 1997 121 45 4 

2 2001 255-316 
2002 0 1998 169 55 7 

1 2003 51 
2 2003 291 1999 172 67 11 
1 2004 38 
2 2004 199 

2000 103 26 1 
1 2005 46 
2 2005 240 
1 2006 31 2002 40 NR 0 

2 2006 147 
2007 0 2003 50 NR 0 

2004 40 NR 1 

2005 41 NR 0 

2007 40 In Season 

2008 14 1 1 

Table 7. Astragalus holmgreniorium 

Year Adults Plants Plants Seedlings 
w/ flowers w/seedpods 

1988 117 Not counted 5 Not counted 
1989 135 17 15 10 
1990 0 0 0 0 
1991 74 0 0 0 
1992 283 Not counted 13 Not counted 
1993 plot total 179 142 18 so 
1994 subplot 38 2 0 41 
1995 plot total 43 40 2 19 
1996 plot 0 0 0 0 
1997 plot 0 0 0 0 
1998 plot 1 0 1 51 
2004 sec 31 0 0 0 60+ 
count transect 
2005 sec 31 35 35 2 5 

count transect 
2006 sec 31 0 0 0 0 
count transect 
2007 sec 31 0 0 0 0 
count transect 


